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PATENT 
J203-005 CIP 



IMPLANT HOLE GUIDE 

CROSS REFERENCE TO RELATED APPLICATION 

[0001] This is a continuation-in-part of application number 10/047,962 filed 
Janaury 16, 2002 and now U.S. Patent . 

FIELD AND BACKGROUND OF THE INVENTION 

[0002] The present invention relates in general to dental implants, and in 
particular to a new and useful dental implant hole guide arrangement which 
provides a dentist with an accurate guide to follow for drilling the critical initial 
pilot hole for a dental implant into an edentulous or toothless jaw bone ridge, so 
that the hole is aligned on an acceptable axis in the patient's jaw bone. 

[0003] Since 1981, dental root form implants have become a standard 
procedure for replacing missing teeth. Unlike other dental procedures such as 
crown and bridge work, root canals and the like, which utilize at least part of the 
original tooth as a foundation for the tooth replacement, implants require the 
drilling of holes directly into the bone of the jaw. 

[0004] Although the dental implants have many benefits, particularly where a 
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patient is missing teeth over large portions of the mouth, various complications 
can follow implant placement, especially to adjacent teeth. The bone may be 
overheated during implant surgery for example and this can devitalize an 
adjacent tooth. Endodontic lesions can also form which compromise the 
implant fixture by preventing integration of the bone around the fixture 
(Osseointegration) causing loss of the implant. 

[0005] Another problem involves patient with no teeth or so called edentulous 
patients. 

[0006] Within the confines of the mouth, it is very difficult to accurately align a 
dental bur for drilling the crucial initial pilot hole of about 2 mm in diameter. The 
pilot hole must be drilled along an acceptable axis into the jaw bone which both 
avoids any critical structures in the bone such as nerves, blood vessels and the 
like, but also avoids intersecting the root of an adjacent tooth which may not be 
apparent without x-rays. Even with x-rays, however, it is difficult for a dentist to 
accurately align the bur without some help. 

[0007] U.S. Patent 5,888,065, invented by the present inventor, discloses a 
dental implant guide arrangement that is capable of accurately guiding a bur for 
drilling a pilot hole for a dental implant. The arrangement includes a pair of 
jaws which engage lingual and buccal surfaces of a tooth and are held to each 
other by a fixing mechanism, such as a screw. A guide member extends from 
one of the jaws and has a semi-cylindrical guide that is parallel to an acceptable 
axis for the pilot hole. The bur can be guided along the guide for accurately 
drilling the pilot hole. 

[0008] A limitation of the invention in U.S. Patent 5,888,065, however, is that the 
patient must have at least one tooth adjacent each area selected to receive an 
implant. Since it is customary to install from one to three implants in each 
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quadrant of a patients mouth if natural tooth structures are not present, this 
poses a difficult problem for patients with no teeth. Also see the inventor's U.S. 
Patent 6,062,856. 

[0009] One very complex and time consuming technique for properly aligning 
the initial implant hole for a patient is disclosed in U.S. Patent 5,01 5, 1 83 entitled 
LOCATING DEVICE AND METHOD OF PLACING A TOOTH IMPLANT. 
According to this method, a stent comprising a negative impression of a 
patient f s teeth in the vicinity of the implant is taken. Multiple x-ray opaque strips 
are placed in the negative impression and an oblique x-ray is taken. This x-ray 
is used as a diagnostic tool for the patient's jaw structure to help plot the 
trajectory of an implant fixture in the jaw. 

[0010] Another problem associated with the use of a stent is that when a 
surgical stent is fabricated from an alginate jaw impression, as is commonly 
done, the registration of the surface jaw tissue does not always reflect the 
underlying topography of the jaw bone where the implant is to be placed. 

[001 1] In any case, once an acceptable initial implant hole is formed in the jaw, 
subsequent holes can be produced by using the initial hole as a guide. This is 
when multiple implants are to be installed. See, for example, U.S. Patents 
5,741,133 and 5,302,122. Other techniques and apparatuses for drilling holes 
in the jaw bone are disclosed in U.S. Patents 4,787,848 and 4,998,881 . 'A need 
remains, however, for a simple and effective tool which can be used particularly 
by general dentists to permit them to produce the initial pilot hole along an 
acceptable axis in a patient's jaw bone. Once the initial bore is made, it can be 
enlarged to the required final diameter, generally a bout 4 mm, using ever 
increasing bur sizes. Once the initial hole is drilled, the enlargements are easily 
made using the initial hole as the guide. The present invention provides a way 
of making that critical initial hole. 
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[0012] U.S. Patent 5,842,859 discloses a simple implant hole drilling guide but 
with only an open guide surface but no encircling guide bore for the drill. U.S. 
Patent 5,833,693 uses a circular but not cylindrical drill guide bore and a length 
adjustable block with a downwardly extending hole engaging pin and an 
upwardly extending handle. 

[0013] Also see U.S. Patent 4,325,373 for a guide with a hole engaging pin. 

SUMMARY OF THE INVENTION 

[0014] The present invention is used to drill a first, properly aligned pilot hole for 
an implant or the first implant hole itself, for the upper and/or lower jaws of 
edentulous patients. It is conventional to drill an initial small diameter hole of 
about 2 mm, followed by enlarging the hole until the appropriate size for the 
implant is reached. This is done using different burs of ever increasing 
diameter until a final hole diameter of about 4 mm is reached. 

[001 5] According to the present invention, a device having a guide to align the 
first pilot hole is provided. Guides are not necessary for the subsequent 
enlarging holes since the original pilot hole serves as a guide for drilling the 
subsequent holes. 

[001 6] The invention solves the serious prior art problem of improperly aligned 
implant holes in edentulous patients. 

[0017] Accordingly, an object of the present invention is to provide an implant 
guide arrangement f or u se i n d rilling a h ole i n a n e dentulous j aw b one in 
preparation for receiving a dental implant in the jaw bone, comprising bone 
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engagement means adapted to engage a jaw bone ridge area adjacent a site 
on a patients jaw bone ridge for receiving the hole, the bone engagement 
means being adapted to fix the arrangement on the ridge; and a guide member 
connected to the bone engagement means and adapted to extend from the 
bone engagement means over the site, the guide member having a guide 
channel which has an axis that is aligned with an acceptable axis of the hole to 
be drilled, the guide channel being shaped to guide a bur for drilling the hole. 

[0018] The various features of novelty which characterize the invention are 
pointed out with particularity in the claims annexed to and forming a part of this 
disclosure. For a better understanding of the invention, its operating 
advantages and specific objects attained by its uses, reference is made to the 
accompanying drawings and descriptive matter in which a preferred 
embodiment of the invention is illustrated. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0019] In the drawings: 

[0020] Fig. 1 is a perspective view of a first embodiment of the present invention 
shown engaged onto an edentulous lower jaw bone ridge to anchor the guide 
arrangement for accurately guiding a handpiece bur for drilling the first implant 
hole or implant pilot hole in the ridge; 

[0021] Fig. 2 is a side view thereof; 

[0022] Fig. 3 is a perspective view of another embodiment of the invention with 
a clamping device to free the dentist's other hand; 
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[0023] Fig. 4 is a side of the embodiment of Fig. 3; 

[0024] Fig. 5 is a side view of an embodiment of the invention for guiding the 
drilling of the initial hole in the upper jaw bone of a patient; 

[0025] Fig. 6 is a perspective view of the embodiment of Fig. 5; 

[0026] Fig. 7 is a perspective view of another embodiment of the invention for 
the lower jaw of a patient; 

[0027] Fig. 8 is a side view of the embodiment of Fig. 7; 

[0028] Fig. 9 is a perspective view of a still further embodiment of the invention, 
for use in guiding the drilling of subsequent implant or pilot holes in the upper 
or lower jaw of a patient, for use with or without the arrangements of Figs. 1-8; 

[0029] Fig. 1 0 is a side view of a still further embodiment of the invention for use 
in guiding the drilling of subsequent implant holes in the upper or lower jaw of 
a patient, for use with or without the arrangements of Figs. 1-8; 

[0030] Fig. 11 is an end elevational view of a further embodiment of the 
invention which uses a hemostat type clamp; 

[0031] Fig. 12 is a top plan view of the embodiment of Fig. 11; 

[0032] Fig. 13 is a perspective view of a further embodiment of the invention; 

[0033] Fig. 14 is a view similar to Fig. 13 of a still further embodiment of the 
invention; 
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[0034] Fig. 15 is a view similar to Fig. 13 of another embodiment of the 
invention; 

[0035] Fig. 16 is a perspective view of a still further embodiment of the 
invention; 

[0036] Fig. 17 is a partial top plan view of the embodiment of Fig. 16; 
[0037] Fig. 18 is a partial side elevation of the embodiment of Fig. 16; and 
[0038] Fig. 1 9 is an end view of the embodiment of Fig. 1 6. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0039] Referring now to the drawings, in which like reference numerals are used 
to refer to the same or similar elements, Fig. 1 shows an implant guide 
arrangement 10 for use in drilling a hole in an edentulous lower jaw bone 80, 
in preparation for receiving a dental implant in the jaw bone. The hole may be 
a small diameter pilot hole 82 or a full diameter hole for receiving an implant. 

[0040] The arrangement 10 includes bone engagement means 12 adapted to 
engage a jaw bone ridge area 84, adjacent a site 86 on a patients jaw bone 
ridge for receiving the hole 82. The bone engagement means 12 is adapted to 
fix the arrangement 10 on the ridge or at the ridge area 84, 86. 

[0041] The invention is used after the practitioner has sectioned and retracted 
the gingiva or gum, at least in the areas 84 and 86 of the jaw bone 80. The 
ridge 84 of a patient usually has a width W of about 6 to 10 mm and is 
substantially flat on top. If, in any particular patient the ridge is not flat the 
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practitioner can flatten the ridge using an appropriate bone cutting tool. 

[0042] The arrangement also includes a guide member 22 connected by a 
bridge 14, to the bone engagement means 12 and adapted to extend from the 
bone engagement means over the site 86. The guide member 22 has a guide 
channel 20 defined through a cylindrically portion 1 8 of the guide member 22, 
which has an axis A1 that is aligned with an acceptable axis A2 of the hole 82 
to be drilled, e.g. by the bur 42 of a dental handpiece 44. The guide channel 
is shaped to guide the bur for drilling the hole 82 and is preferably a closed 
circle 20 to positively guide the bur along the axes A1 and A2. 

[0043] In the embodiment of Figs. 1 and 2, bone engagement means 12 is in 
the form of a pair of spaced apart projections 16 extending substantially parallel 
to the guide channel axis A1 , each projection having a toothed, bone engaging 
bottom surface 24 for engaging the ridge of a jaw bone. 

[0044] The teeth on surface 24 may be triangular as shown, or have other 
shapes or be roughened or knurled. The teeth or roughening or knurling 
should, however, be sharp enough to at least slightly bite into the bone ridge 
and anchor the arrangement against lateral motion. The toothed or rough 
surface 24 must also be substantially in the same plane 81 as the bottom, ridge 
engaging surface 26 of the guide cylinder 1 8, so that when the teeth of surface 
24 are engaged onto the ridge 84 with channel 20 aligned with the hole 82 to 
be drilled, the channel axis A1 is fully aligned with and parallel to the hole axis 
A2. Surface 26 may also be roughened, knurled or the like to help fix the 
device on the jaw bone, or may be smooth, in which case the fixing effect of the 
surface 24 is relied on. 

[0045] A holding tab 28 is formed over projections 1 6 and contains a hole 30 for 
receiving dental floss or other sterile, strong string 32. This helps avoid losing 
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the arrangement in the patients mouth and the tab gives the practitioner a hand- 
hold on the arrangement to keep it well placed against the jaw bone while the 
practitioner's other hand holds the handpiece to drill the properly aligned hole 
82. 

[0046] Figs. 3, 4, 7 and 8 illustrate two further embodiments of the invention 
where the bone engagement means 12 comprises a pair of jaws 34 and 36 in 
Figs. 3 and 4, and 38 and 40 in Figs. 7 and 8. At least one of the jaws in each 
pair is articulated with respect to the other and the jaws are positioned and 
shaped to engage respective buccal and lingual surfaces of the ridge area of 
a jaw bone for engaging the jaw bone and fixing the guide member 22 over the 
ridge of the jaw bone. 

[0047] These two embodiments also include means defining a reference 
surface 46 for engaging the ridge area, which reference surface 46 is 
substantially in a common plane with the bone engagement surface 26 of the 
guide member 22 to insure that the axis A1 if the channel 20 is aligned with the 
axis A2 of the hole to be drilled. Surface 46 is defined on a downward 
projection 48 formed under bridge 14, near the jaws. 

[0048] In the embodiment of Figs. 3 and 4, jaws 34, 36 each have upper ends 
or activation arms 35, 37 which can be squeezed together for separating jaws 
34, 36. The arms are pivotally connected to each other at a hinge formed by 
a pin 41 extending outwardly from bridge 14 as shown in Fig. 4. Thus, in 
scissors-fashion, the practitioner can squeeze arms 35, 37 together to open 
jaws 34, 36. In this position, the arrangement is dropped down over the ridge 
area of a jaw bone. Arms 35, 37 are then released and are spread apart by a 
spring 39 to squeeze jaws 34, 36 together to firmly embrace the ridge area of 
the jaw bone. This anchors the arrangement while the coplanar relationship 
between surfaces 26, 46 keeps the channel 20 aligned with the location of the 
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hole to be drilled. 

[0049] In the embodiment of Figs. 7 and 8, only jaw 38 is pivotally mounted at 
a hinge 43 to the bridge 14. Jaw 40 is fixed to or made as one piece with 
bridge 14. Both jaws 40 and 38 have inner bone facing surfaces that can be 
roughened, toothed or ridged to better engage the surface of the bone. Similar 
treatment can be provided on the facing surfaces of jaws 34 and 36 in the 
embodiments of Figs. 3 and 4. 

[0050] As evident in the embodiment of Figs. 7 and 8, each jaw also includes 
a lateral projection 38a, 40a, which extends toward the guide member 22, but 
along the surfaces of the jaw bone to help better embrace the ridge and anchor 
the arrangement. 

[0051] As with the embodiment of Figs. 1 and 2, a tab or handle 28 with thread- 
receiving hole 30 is included in the embodiment of Figs. 7 and 8. Handle 28 is 
centered with cylinder 18 and between the jaws 38, 40 to help the dentist 
properly align the guide bore 20 over the jaw bone. 

[0052] A spring, for example, a strong flat leaf spring bent into an L-shape 45, 
is also fixed at one end to the handle 28 or to the top of bridge 1 4 and extends, 
in cantilever fashion, over the top of jaw 38, to help bias the jaw toward the jaw 
bone. The double arrow in Fig. 7 shows the movement of jaw 38. 

[0053] Although the embodiments of Figs. 1,2,3,4,7 and 8 can be used both 
for an upper jaw and a lower jaw, the upper jaw generally provides the 
practitioner with less room and is more difficult to work on. For this reason, the 
inventor has provided the embodiment of Figs. 5 and 6, which is especially 
designed for an upper jaw bone 90 having a ridge surface 92. As with the other 
embodiments of the invention, the arrangement 50 of Figs. 5 and 6 includes a 
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bone engaging means 12, a guide member 22 and a bridge 14 connected 
therebetween. Guide member 22 comprises a cylindrical guide 18 defining an 
inner cylindrical channel 20 with an axis meant to align with the axis of the hole 
to be drilled. A handle 28 with hole 30 is fixed to bridge 14 to give the dentist 
a hand-hold as with the other embodiments of the invention. 

[0054] Bone engaging means comprises a flat extension of bridge 14 with a 
plurality, preferably four equally spaced spikes 52, 53, 54 and 55. The pointed 
tips of the spikes are positioned to lie substantially in a common plane with the 
upper surface 26 of dyed cylinder 18. This surface substantially corresponds 
to the ridge surface 92, again, to accurately anchor the arrangement to the 
bone with the channel 20 over the site meant for receiving the drilled hole. The 
four pointed spikes 52, 53, 54 and 55 advantageously incline away from each 
other to provide maximum stability for the arrangement. As with the spacing of 
the projections 16 and the embodiment of Fig. 1 , however, the spacing between 
the side spikes 54 and 53 is selected to be equal to or less than the maximum 
expected width of a jaw bone which can be from about 6 to about 10 mm. 
Further, the embodiment of Figs. 5 and 6 can be used for a lower jaw as well 
as an upper jaw despite its special design for the upper jaw. Surface 26 may 
be smooth or rough. 

[0055] Once the first pilot or implant hole 82 is drilled, the inventor has provided 
the structure shown in Figs. 9 and 10 to help the practitioner accurately form 
subsequent implant holes. 

[0056] This dental implant hole guide extension 60 comprises a positioning pin 
62 extending from one end of a bridge 64 and a cylindrical guide member 68 
containing a cylindrical channel 66. In the embodiment of Fig. 9, an upper 
projection or handle 70 extends upwardly from bridge 64 to give the practitioner 
a visual image of the alignment of the pin 62 in the hole that was previously 
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drilled and also to provide a hand-hold. Channel 66 is positioned by selecting 
the proper length of bridge 64 to locate the next hole for the next adjacent 
implant. Generally, 2 or 3 implants per quarter are provided in a patient, in 
particular, an edentulous patient. 

[0057] In the embodiment of Fig. 1 0, pin 62 contains notches or grooves 72, 73, 
74 and 75 which can be used to determine the proper depth of the drilled hole. 
A tab 76 is also provided for holding the extension and contains a hole 77 for 
thread or string. Notches 72-75 are, for example, 2mm apart and can be seen 
in an X-ray of the jaw bone and bore to help gauge that the proper depth has 
been reached. 

[0058] Fig. 11 and 12 illustrate a further embodiment of the invention where 
handles 35 and 37 have finger holes and can be squeezed together to clamp 
the jaws 34 and 36 to the jaw bone ridge area. This squeezed position is 
maintained by the mated clamping teeth extending from each of the handles 
like those of a known hemostat. The finger holes are used to also disengage 
the clamping teeth and release the device from the jaw when the dentist has 
finished drilling the hole with the help of the guide hole 20 in cylinder 1 8, which, 
as in the other embodiments of the invention, is connected to the handles and 
jaws 34-37 by a bridge 14. 

[0059] All of the embodiments of the invention can be made of sterilizable 
surgical steel or other sterilizable metal, which is conventional for medical and 
dental purposes. The simplicity of structure and few number of parts also 
improves each embodiments' ability to be sterilized. 

[0060] Figs. 13 to 19 illustrate further embodiments of the invention which are 
reversible in that they can be used with other side against the jaw bone. 
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[0061] In Fig. 13 the implant hole guide 112 for use in drilling a hole in an 
edentulous area of a jaw bone in preparation for receiving a dental implant in 
the jaw bone, comprises an elongated, one-piece, cast and/or machined metal 
bone engagement bar 1 1 4 having first and second opposite ends, a first surface 
1 14a adapted to engage a jaw bone ridge area adjacent a site on a patients jaw 
bone ridge for receiving the hole, and an opposite second surface 1 14b. 

[0062] A cylindrical drill guide bore 120 extends through the bar 1 14 from the 
first to the second surface and is adjacent the first end for guiding a drill for 
drilling a hole into the jaw bone. 

[0063] A first guide post 162 extends outwardly from the first surface 1 14a of 
the bar 114 adjacent the second end of the bar. A second guide post 163 
extends outwardly from the second surface 114b of the bar, adjacent the 
second end of the bar and is coaxial with the first post 162. The first and 
second posts 162,163 are also parallel to the axis of the bore 120 and spaced 
from the bore by a minimum center-to-center implant distance, e.g. about 7 mm 
or about 7 to 10 mm, which is sufficient to maintain at least 3 mm of jaw bone 
between adjacent implant receiving holes in the jaw bone, for 4 mm diameter 
implants of common usage. 

[0064] Each of the posts has a diameter that is no larger than the diameter of 
a selected hole to be drilled into the jaw bone so that with the first post 162 in 
a first selected hole in the jaw bone and the first surface 1 14a engaging the jaw 
bone ridge, the guide bore 1 20 can be used to guide a drill for drilling a second 
selected hole in the jaw bone that is spaced from the first selected hole by at 
least 3 mm. 

[0065] The opposite ends of the bone engagement bar are cylindrical and the 
bar includes a flat bridge portion between the opposite ends which in the 
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embodiment of Fig. 1 3, is of a thickness equal to the diameter of the cylindrical 
ends of the bar. 



[0066] An aperture 130 is provided in the bridge portion for receiving a safety 
string, such as dental floss 132 in Figs 14 and 15. This prevents the guide from 
accidently getting loose in a patient's mouth and perhaps being swallowed. 

[0067] The aperture is cylindrical in the Fig. 1 3 and 1 5 embodiments but can be 
any shape, e.g. polygonal as in Fig. 14 at aperture 131 . 

[0068] The small aperture 130 is closer to the posts 162,163 than to the guide 
bore 120 so that the string is kept away from the guide bore and the drilling 
action therein. 



[0069] The bridge portion 114d in Figs. 14 and 15, is thinner in a direction 
parallel to the first and second surfaces, between the first and second ends, 
than the bar at the first end 114c containing the guide bore 120. The bridge 
may also be thinner than the diameter of the post carrying end 1 14e of the bar 
and this reduces the material and mass of the guide. The enlarged aperture 
131 of Fig. 14 further "skeletizes" the one-piece guide to its minimum mass. 

[0070] For ease of manufacture the posts 162,163 may be machined as one 
piece and then cast into the bar 114. 

[0071] The first post 162 has a diameter of about 2 mm or equal to or slightly 
less than the diameter of a usual pilot hole of 2 mm in the jaw bone. The 
second post has a diameter that is slightly less than the diameter of a selected 
final hole in the jaw bone, e.g. 3 mm. 

[0072] In this way the one post or the other can be used in a selected hole in 
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the jaw, whether a pilot hole of 2 mm or a finished hole of 4 mm, to help guide 
drilling of the next adjacent hole. The opposite, outwardly extending post can 
then serve as a visual guide to help the practitioner better guide the parallel 
motion of the drill in guide bore 120. In effect, the practitioner "sees" the 
alignment of the inserted post in the earlier formed hole and this helps guide the 
parallel creation of the next hole. The exposed post also serves as a handle. 

[0073] The guide bore can be slightly larger in diameter than the pilot hole, e.g. 
2.25 mm, and the length of each post should be about 8 mm, or less than the 
usual implant hole of 10 mm to be drilled (i.e. about 7 to 9 mm long). This 
insures that the fully inserted post will allow the engagement surface 1 14a or 
1 14b, to touch the jaw bone ridge. 

[0074] The guide of the invention can also be used with one of the posts 162 or 
163 touching the side of the jaw bone and one of the surfaces 1 14a or 1 14b 
touching the ridge of the jaw bone. The guide bore 1 20 is then swung over the 
ridge and centered on it to drill the first pilot hole in the bone. Since the spacing 
between the axes of the posts and bore is fixed and know, and the practitioner 
will know or can measure the width W of the jaw bone (Fig. 1 ) the practitioner 
may simply be able to move the guide 1 12 so that it is perpendicular to the 
extend of the jaw bone, to center the guide bore 120 over the proper location 
for the first implant pilot hole. 

[0075] Turning now to Figs. 16-19, the guide illustrated herein comprises the bar 
114 with guide bore 120 at the first end and posts 162 and 163 at the second 
end, but also includes a stabilizing extension 115 extending from the second 
end. Extension 115 has a first surface 1 1 5a extending from the first surface of 
the bar 114, that forms a pair of spaced apart bone biting points 1 15c that can 
engage the bone to stabilize the bar 114 against rotation around the post 162, 
then the post is in a hole in the jaw bone. A second pair of point 115c are 
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formed on the second or opposite surface 1 15b of extension 1 15 so that the 
guide is reversible as with the embodiments of Fig. 13-15. 

[0076] To better form the points, the four side edges 1 1 5d of the extension 1 1 5 
are concave inwardly in a plane parallel to the surfaces 1 15a and 115b, and 
also in a plane perpendicular thereto. The inward curvature in both planes is 
visible in Figs. 17 and 18 and helps the practitioner better hold onto the guide 
with his or her fingers and better allows the points to engage the bone in case 
the bone is slightly irregular. The edges 1 1 5e of extension 1 1 5 that connect the 
points 1 15c on one surface 1 15a or 1 1 5b, are also concave to better form the 
points as visible in Fig. 1 9. The end surface 1 1 5g of the extension 1 1 5 that is 
farthest from bar 1 14, is also concave toward the bar 1 14, between preferably 
straight edges 1 15f connecting the point of one surface 1 15a with the nearest 
point of the opposite surface 1 1 5b. This concave surface allows the guide to 
be used close to adjacent teeth that may still be in the jaw bone, near the site 
of a new implant hole to be formed using the guide. 

[0077] The four points 1 15c are preferably in a common plane which is about 
3 to 8mm or preferably about 4mm from the center of posts 162,163 so that 
good leverage is achieved when two of the points facing the jaw bone bite into 
the bone. Each point should be a fraction of a millimeter X in Fig. 17 (e.g. 0.2 
to 0.8 or preferably 0.5mm), beyond the corresponding surface 1 14a or 1 14b 
of the bar 1 1 4 so that some small part of the point can bite into the bone when 
the surface 1 14a ro 1 14b is pressed against the jaw bone. 

[0078] The hole 130 for the safety string extends in the extension 115 either 
parallel to surfaces 1 1 5a and 1 1 5b (e.g. Fig. 1 6) or perpendicular thereto (e.g. 
Fig. 19). 

[0079] While specific embodiments of the invention have been shown and 
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described in detail to illustrate the application of the principles of the invention, 
it will be understood that the invention may be embodied otherwise without 
departing from such principles. 



